The nitric oxide- and prostaglandin-independent component of the renal vasodilator effect of thimerosal is mediated by epoxyeicosatrienoic acids.
Epoxyeicosatrienoic acids (EETs) are cytochrome P450-derived metabolites of arachidonic acid that elicit vasodilation via activation of K(+) channels. They have been implicated as endothelium-derived hyperpolarizing factors (EDHFs), mediating the effect of some endothelium-dependent vasodilator agents such as bradykinin in some vascular tissues. We reasoned that an agent that increases the availability of free arachidonic acid should also elicit cytochrome P450-dependent vasodilation that is associated with increased release of EETs and attenuated by agents that inhibit the synthesis or action of EETs. Thus, we used thimerosal as an inhibitor of reacylation of arachidonic acid and determined the contribution of prostaglandins, nitric oxide, and EETs to the vasodilator effect in the isolated, perfused, preconstricted kidney of the rat. Thimerosal elicited vasodilator responses that were unaffected by inhibition of cyclooxygenase with indomethacin but were reduced by the further inhibition of nitric oxide synthesis. The vasodilator activity that remained after inhibition of cyclooxygenase and nitric oxide synthase was reduced by inhibition of K(+) channels with tetraethylammonium and was associated with increased release of EETs measured by gas chromatography-mass spectroscopy following hydrolysis to the corresponding diols. Inhibition of cytochrome P450 with miconazole or epoxygenase with N-methylsulfonyl-6-(2-propargyloxyphenyl)hexamide reduced the nitric oxide- and prostaglandin-independent vasodilator effect of thimerosal and attenuated the increase in the release of EETs. We conclude that thimerosal causes vasodilation of the isolated perfused kidney via nitric oxide-dependent and -independent mechanisms. The nitric oxide-independent component of the response involves activation of K(+) channels and is likely mediated by EETs, possibly acting as EDHFs.